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576. Conditions of Equilibrium. The conditions of eqiiilihri of three forces at right angles to one another have been already sta in § 470; and the conditions for three rectangular couples in § 56;
If a hotly be aeted on by three forces ami three couples sin taneously, all the conditions applicable when they act separately, in also be satisfied when they act conjointly, since a force cannot balai a couple. Six Equations of Equilibrium therefore are necessity a sufficient for a rigid body acted on by any number of forces. Th are
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677. If the line of the resultant found by § 575, is pcrpcndict to the plane of the couple, that is, if
or
the system cannot he reduced to another with a force and a smal couple, and in this cane the line found for the resultant force is ' central axis of the system.
678. If, on the other hand, the plane of the couple h parallel to i line of the force, or the axis of the couple perpendicular to the Urn the force, that is, if
A 4- mp. 4- nv » or
or                          LX+AfY+N2not                        (
the force and couple may (§ 568) be reduced to one force : and t force is parallel to the former, at a distance from it equal to -,*• ,
the plane of it and the couple. Thus, Xt7 being the foot of i perpendicular from the origin on the line of action of the result; force, 0(7 will be perpendicular to the line of the resultant force, a to the axis of the resultant couple, and therefore its direction cosh are (§464,*);
mv - rifa   nX — /V,    //A - wX,                       (:
each of which will be positive when <7 lies within the solid an,
jrt
edged by OX, OY, OZ,   Hence, remembering that <9<7«*-J, a
jrv
using the expressions (19) and (aq), we find for the coordinates of YN-2M     ZL-XN     XM-YLsimilar to.OX, forn) a couple acting on an arm j/t. This couple, when-^ and X^ are both positive, tends to turn in the plane XO Y from OY to OX. Therefore by the rule, § 201, its axis must be drawn from 0irithe direction 02?* Hence its moment-is to be reckoned as - X^y^. Besides this couple Inhere remains.a single force equal to Xu in the direction OX, through the point O. Skoilarly by successive steps transfer the forces Y^ Z^
